von Willebrand factor and animal models: contributions to gene therapy, thrombotic thrombocytopenic purpura, and coronary artery thrombosis.
Use of animal models of von Willebrand factor (vWF) deficiency, both inherited and induced, continues to advance the knowledge of vWF-related diseases. Three examples are reviewed in this article--von Willebrand's disease (vWD), thrombotic thrombocytopenic purpura, and coronary artery thrombosis. The success of gene transfer by liver and bone marrow transplantation in porcine vWD and canine hemophilia A, with a change in phenotype that establishes improved hemostasis, portends imminent testing of gene therapy in these models. With use of recombinant technology, the phenotype of hemophilia B fibroblasts has been transformed to normal, as evidenced by secretion of the normal hemostatically active protein. This result is a prelude to implantation in hemophilic animals. Thrombotic thrombocytopenic purpura is characterized by qualitative and quantitative alterations in vWF. A new animal model induced by the venom factor botrocetin, a cofactor of vWF, closely mimics the human syndrome. A proposed pathophysiologic mechanism for thrombotic thrombocytopenic purpura is outlined. The third contribution is recognition that occlusive coronary thrombosis is a vWF-dependent condition. Without vWF, as in porcine vWD or normal pigs treated with a monoclonal anti-vWF antibody, occlusive thrombi do not develop, even with luminal stenosis. The thrombogenicity of coronary atheromas, including those with fissures of the fibrous cap, is also vWF-dependent.